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I. INTRODUCTION
Ethiopia is one of the poorest countries in the world, with a per capita gross national income of less than one-fourth of the sub-Saharan average.
2 It also has some of the poorest human development indicators in the world 3 with a national poverty level at about 44 percent and more than 80 percent of the population living on less than US$1 per day. It has experienced a war with neighboring Eritrea ending in 2000, as well as frequent natural disasters that have ravaged many parts of the country and hampered development plans. The economy of Ethiopia is very agrarian, focusing mainly on the production and export of commodities such as coffee. Consequently, the country is particularly vulnerable to drought and the adverse effects of fluctuations in commodity prices.
Efforts by the Ethiopian government to reduce poverty are currently being supported by the IMF under a three-year Poverty Reduction and Growth Facility (PRGF) arrangement approved in March 2001. Over the last three years, public spending for poverty reduction has more than doubled as a percentage of GDP, rising from 8 percent in 1999/2000 to nearly 18 percent in 2002/03. This increase has been facilitated by a significant reduction in defense spending, as well as an increase in grants and government borrowing specifically targeted to fight poverty. Additional resources for fighting poverty are expected from the IMF and World Bank Heavily Indebted Poor Country (HIPC) debt relief initiative amounting to US$1.9 billion (36 percent of the nominal debt stock). On the revenue side, the strategy calls for an increase in tax revenue as a share of GDP from 12.4 percent of GDP to 14.9 percent of GDP over the same period. Tax policy reforms focus on improving the efficiency and equity of the income tax system, modernizing tax administration by enhancing technical capacities, and reforming indirect taxation. The main reform to indirect taxation was the introduction of a value-added tax (VAT) in January 2003.
Poverty and social impact analysis (PSIA) is currently at its incipient stage in Ethiopia. PSIA is meant to provide information on the trade-offs among different policy options for achieving both growth and reducing poverty. It will also assess the timing and sequencing of possible reforms, estimate the risks involved, and consider appropriate compensatory and complementary measures. Currently, the U.K. Department for International Development (DFID) is considering a PSIA on falling commodity prices and another on civil service reform.
This paper carries out a PSIA of the introduction of the VAT. Section II presents the methodology used to analyze the incidence of the VAT using the Ethiopian Central Statistical Authority's Report on the 1999/2000 Household Income, Consumption and Expenditure Survey. Section III presents (1) estimates of the incidence of the VAT, (2) a comparison of the progressivity of the VAT to the progressivity of the sales tax it replaced, (3) an examination of the distribution of expenditures on exempt goods and services to see whether these exemptions increase or decrease the progressivity of the VAT, and (4) separate evaluations of the incidence of VAT on food and nonfood items and on rural and urban consumers. Since the incidence of a tax should not be looked at in isolation, but rather in combination with the incidence of the government spending it finances, Section IV summarizes a benefit incidence study on spending on primary education and health in Ethiopia. This section also assesses the changing trend of public expenditure with focus on poverty-reducing outlays and provides insights for future expenditure policies in Ethiopia. Section V estimates the net effect of introducing VAT on the poor. Finally, Section VI concludes and summarizes the policy implications of our analysis.
II. TAX INCIDENCE ANALYSIS OF THE VAT
As noted above, the VAT replaced the sales tax in Ethiopia as of January 1, 2003. 4 In comparison to the sales tax, the new VAT (1) taxes services in addition to production, (2) grants zero-rating to exports, and (3) gives exemptions to fewer basic products. The VAT is expected to enhance revenue, improve economic efficiency, promote exports, and foster growth. However, the broadening of the tax base, the increase of the tax rate, and the choice of exemptions will have differential effects on the income/expenditures of different groups of the population. We are particularly interested in the impact on equity and the consequences for the poor and vulnerable.
In an important deviation from the basic logic of a VAT, most countries that have adopted a VAT exempt certain items or activities. In these cases, output is untaxed and the VAT paid on inputs is not recoverable. Exemptions complicate administration, erode the tax base, and distort input-choice decisions; consequently, they should be kept to a minimum. Some items are exempted to improve the distributional impact of the tax-a potentially reasonable tradeoff. Others might be exempted for administrative or political reasons. In this section, we look at the current exemptions in Ethiopia to see if they are justified.
A. Description of the VAT
Initially introduced in 1993, 5 the sales tax underwent several amendments until its abolition at the end of 2002. Under the latest amendment (January 2001), the sales tax was levied on imports and domestically produced goods at a top rate of 15 percent. However, many goods-primarily agricultural products and food, pharmaceutical products, and printed books-were taxed at a lower 5 percent rate. A few specified services were taxed at the 15 percent rate, and financial services and work contracts were taxed at the lower 5 percent rate. Water, electricity, and medical and educational services were completely exempt. The tax paid on some inputs, including raw materials-narrowly defined to include materials embodied in the final product-was credited against the output tax. However, no credits were given to tax paid on capital equipment or on other inputs in the areas of distribution, warehousing, and administration. In summary, the sales tax base in Ethiopia was narrow because it was limited to imports, manufactured goods, and a few selected services. Because credit was given only for taxes paid on raw materials, the tax had a cascading effect, distorted efficient resource allocation, and thus likely impeded economic growth.
The newly introduced VAT has a uniform rate of 15 percent on most goods and services, with a zero rate on exports and exempted goods and services. The scope of exempted goods and services differs from that under the sales tax. Under the new VAT, the main exempt items are sales of used dwellings, financial services, medical and educational services, electricity, kerosene, water, and transportation. See Table 1 for a summary comparison of the sales tax and the VAT.
B. Methodology for Analyzing Tax Incidence

Data
This paper uses the Report on the /2000 Household Income, Consumption and Expenditure Survey (2001 , published by the Central Statistical Authority of Ethiopia, to analyze the incidence of the VAT. This survey covers the settled areas of the country with a random sample of 17,332 households (8,660 from rural and 8,672 from urban areas). The dataset includes basic demographic characteristics and household expenditures. The domestic expenditure items fall into the following categories:
• Food
• Beverages
•
Cigarettes and tobacco
• Clothing and footwear
• Housing, water, electricity, gas, and other fuels
• Furnishings, household equipment and operation
• Health
• Education 
Estimation of sales tax and VAT amounts
Since the observed expenditures are post-tax values, we use the following formula to derive the net expenditure and tax paid on each expenditure item:
, 1 The first step in the analysis is to estimate the sales tax applied to each item from the observed expense. In order to rigorously calculate the sales tax paid, we need to take into account the price-cascading effect of the sales tax, using an input-output we derive the degree of cascading for each individual item and then apply it to the statutory sales tax rates to get the actual sales tax embedded in the reported expenditures. After extracting the sales tax paid, we calculate the VAT that would have been paid by each household by multiplying the statutory VAT rate times the before-tax expenditure on each good, following equation (1). Because the VAT is a tax on final consumption, this method is an accurate approximation of the incidence.
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One characteristic of the Ethiopian economy is the high percentage of population that consumes home-produced goods, and therefore, is not exposed to indirect taxes. For our purpose, the household survey asks consumers if the expenditure was made in the form of cash or in kind. In-kind payment broadly incorporates home-produced and consumed goods and services as well as goods and services received free, in trade, or as gifts from outside the household. Therefore, we use in-kind goods as a proxy for home-produced goods and do not apply a tax on them.
Finally, we cross-check our simulation results with the available national data on tax revenues. Since the latest available sales tax revenue collection was for 2001/02, we inflate this figure to 2002/03 values using the nominal GDP growth rates between 2001/02 and 2002/03. From this adjusted figure and the aggregate sales tax revenue from our simulation, we subsequently derive a non-compliance rate of 26.6 percent, and we apply this share uniformly across all the households for our estimation of the VAT and sales tax amounts.
Incidence analysis
In carrying out our incidence analysis, we use household expenditure as our welfare measure and we divide the sample into deciles of total expenditure to estimate the distributional impacts of introducing the VAT. We first look into the effective tax rate for each decile and then examine the generalized Lorenz curve for expenditure and the concentration curve for the VAT. The Lorenz curve plots cumulative expenditure against population share, with the population ordered by expenditure level. The concentration curve is the same except that cumulative tax expenditure is plotted against cumulative population. If the concentration curve lies below the Lorenz curve, then the tax is progressive. We also perform rigorous tests of progressivity that are described in Appendix II.
Analysis of exempt goods
To analyze the distributional characteristics of exempt goods and services, we rely on the methodology used by Gibson (1998) to measure consumption of the poor in Papua New Guinea. The distributional characteristic of a good i is defined by Newbery (1995) as are the average of the social weights over all the households and the aggregate consumption of food i , respectively. Given the definition of the distributional characteristic, we aggregate expenditure items into 95 goods and services, with a more detailed classification for food items, and rank them according to the low inequality aversion parameter.
Limitations
Finally, it is noteworthy to mention the limitations of our approach. First, since the analysis does not take behavioral changes into account, it only provides a first-order approximation of the incidence. Second, inaccuracy inevitably results from our simple assumption of how statutory taxes translate into economic incidence. Furthermore, our approach does not take into account possible cascading effects from the existence of exempt goods and servicesthat is, we have no information on the differential indirect effects of exempt goods and services on taxes paid by different households. This would require not only complex models (primarily models of production by stage of processing) but also access to more detailed data on household-level consumption. Finally, simplifying assumptions had to be made in the absence of data. This includes the use of the Tanzania input-output table as a proxy for the Ethiopian economic structure, using an estimated share of home-produced consumption 10 Inequality aversion parameters reflect judgments on the desirability of giving transfers or levying taxes to correct income inequality. For the high inequality aversion parameter, taxing one extra birr from a poor household has four times the social cost of taxing a household with twice the income. For the low inequality aversion parameter, the ratio is 1.4. uniformly across households, and the approximation of tax revenue collections for 2002/03 based on the 2001/02 outturn.
III. RESULTS
A. Progressivity of the VAT
As a baseline model, we look at the tax incidence of the VAT (Table 2 ). The national average of the effective VAT rate is 4.77 percent. Households in the sixth decile face the lowest effective rate at 4.22 percent, while the tenth decile-the richest expenditure group-faces the highest at 5.78 percent. Figure 1 shows the effective VAT rate by deciles, while Figure 2 depicts the generalized Lorenz curve and the concentration curve for the VAT. Since the concentration curve lies strictly below the Lorenz curve, we can conclude that the VAT is progressive. The statistical tests described in Appendix II also confirm this result.
The estimated progressivity of the VAT depends entirely on the shares of consumption of exempt items and items obtained in kind. Although the magnitude of these two groups taken together is higher for the lower deciles, the implications for each of the groups are different. Figure 3 shows that the percentage of in-kind transactions stays well above 50 percent for all but the last decile. This adds to the progressivity of the VAT. On the other hand, Figure 4 illustrates the distribution effects of exempt items. It is worth noticing that the exempt goods and services are consumed mostly by the households in the highest decile. This feature will be discussed in the subsection on the distributional characteristics of exempt items. 
B. Comparison with the Sales Tax
Next, we compare our results with the sales tax incidence. As Table 3 shows, the effective sales tax rates are lower than the effective VAT rates, since many goods and services had lower rates under the sales tax. On average, households faced an effective tax rate of 3.88 percent, which is 18.7 percent lower than the rate under the VAT (4.77 percent). In other words, the replacement of the sales tax by the VAT has increased the tax payment burden for the average household (see Figure 5 for the effective sales tax rate by decile). Figure 6 shows the increase in tax burden from the sales tax to the VAT as a percentage of household expenditure. We see that poorer households are harder hit from the shift in the tax regime as their increase in tax burden (1.36 percent of total expenditure for the lowest decile) is more than three times the portion of the highest decile (0.38 percent). 11 Figure 7 , which compares the concentration curves for the VAT and the sales tax, demonstrates that the sales tax is more progressive than the VAT. In sum, this is true because the VAT has fewer exempt items, and these items are not disproportionately purchased by the poor. The VAT is more efficient, but it does shift some of the relative burden of the tax on the poor. The result is that the replacement of the sales tax with the VAT has had an adverse impact on the poorest 40 percent of the population. Note, however that the impact is small (about 1 percent of their consumption). Moreover, this is of course only half of the story. If the additional revenue is spent primarily on the poor, the net incidence will be reversed (see Section V). The distributional characteristics of exempt goods Table 4 shows the estimated distributional characteristics for exempt goods and services. The rankings reflect the degree to which the goods and services are disproportionately consumed by the poor. As Table 4 demonstrates, the current exempt goods and services are primarily goods that are disproportionately consumed by higher-income groups. Using the low inequality-aversion parameter, the highest-ranked among the exempt goods and services was utilities at 36 and followed by rent at 54. Health expenditure was ranked at 73, whereas public transport was ranked at 80. Finally, education and financial services were the two categories of expenditures with the lowest relative consumption by the poor, ranking at 86 and 93 out of 95 items. The goods disproportionately consumed by the poor were primarily basic food items and traditional fuel sources such as dung cakes and firewood. From this, we can conclude that the exempt goods and services do not properly serve the purpose of alleviating poverty or improving equity.
C. Disaggregated Results
In this section, we separately analyze food and nonfood items, and the urban and rural populations. More than 80 percent of Ethiopians live on less than US$1 per day, and basic foodstuff takes a significant share of expenditure for most households. We compare the progressivity of the VAT for food-which is such an important expenditure component for the poor-to the progressivity of the VAT on nonfood items. Next, we do a regional decomposition into urban and rural areas and see how the degree of urbanization affects our results. Currently the urban population is only about 17 percent of the total population, but Ethiopia has experienced a huge flow of migration into urban areas, with the number of urban population growing by almost 70 percent between 1990 and 2000. As urbanization progresses, it is important to evaluate the impact of VAT on those-especially the poormigrating to urban areas. Table 5 displays the distributional analysis for food and nonfood items separately. The figures in parentheses denote the share of food in the overall expenditure for each decile.
Food vs. Nonfood
Note that the share of food expenditure is above two-thirds for most of the households in the survey. Because the average proportion of in-kind expenditures is higher for food than for nonfood items, the effective VAT rates on food is lower. However, because the share of inkind expenditures is not inversely related to income as one might expect it to be-at least through the first nine deciles-the effective VAT rate is higher for lower expenditure deciles. Especially those households in the first two deciles face high effective rates. On the other hand, the share of exempt and in-kind expenditures in the nonfood category does fall as income increases, so the effective tax rate increases monotonically from lower to higher deciles, with the national average about 5.18 percent.
Based on the Lorenz curves and the concentration curves decomposed into food and nonfood categories, the VAT on nonfood is still progressive whereas the VAT on food is not. In fact, as shown in Appendix II, we fail to conclude the dominance of the VAT on food over food expenditure as the concentration curve and the Lorenz curve cross each other (see Figures 8  and 9 ). Not surprisingly, given the high share of expenditure on food by low-income households, we note that food expenditure is more regressive than nonfood expenditure ( Figure 10 ). In addition, however, the VAT on food expenditure is not progressive like the VAT on nonfood expenditure (Figure 11 ). Combining the two factors, we can infer that while the poor spend more on food, they pay disproportionately larger fraction of their expenditure on taxes on the food items they purchase. 
Rural vs. Urban
About 17 percent of Ethiopians lived in urban areas in 2002, 12 but this share has been growing rapidly since the 1990s. This fact is important, because the incidence of the VAT on rural households is very different from the incidence on urban households for two reasons: (1) income levels are higher in urban areas, and (2) the share of in-kind expenditures is much larger in rural areas. For example, the average expenditure in the richest decile is almost 2.5 times higher in the urban areas than in rural areas, but the incidence of the VAT is more than 3 times higher for urban households in this decile (Table 6 ). On average, urban dwellers face an effective VAT rate of 7.8 percent, while rural dwellers pay 4.0 percent in VAT. Another noteworthy feature is that in the urban areas, households in the highest decile face the lowest effective tax rate. This, together with our earlier analysis on the exempt goods, confirms that the exempt goods are heavily used by the richer urban households in Ethiopia. Looking at the Lorenz curves and concentration curves (Figures 12 and 13) , we have opposite results for urban and rural areas. For rural households, the VAT is even more progressive than it is for all households, but for urban households, the VAT is regressive. As urbanization in Ethiopia is expanding at a fast pace, this regressive nature of the VAT for urban households requires additional attention in defining exempt goods, administering the tax regime, and implementing expenditure policies oriented at addressing urban poverty and inequity. 
IV. BENEFIT INCIDENCE OF SPENDING ON PRIMARY EDUCATION AND HEALTH
As noted in the introduction, a comprehensive PSIA would evaluate not only the incidence of taxes, but also the benefits that they finance. Over the last three years, public spending for poverty reduction in Ethiopia has more than doubled as a percentage of GDP, rising from 8 percent in 1999/2000 to nearly 18 percent in 2002/03. This is in part due to the sharp decrease in defense outlays following the peace agreement with neighboring Eritrea, but also in line with the efforts by the government and the outside donors to fight poverty and finance propoor activities. The main areas of poverty-targeted public expenditure are health, education, infrastructure, and agricultural services. Out of those, health and education are particularly important in the sense that they not only address the well-being of the current population but also play a significant role in investing for future human capital.
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In October 2001, Ethiopia reached a decision point for enhanced HIPC relief with the total amount of debt relief estimated at about US$1.9 billion, accounting for 36 percent of its nominal debt stock. This decision point was reached following its successful completion of 13 Poverty-reducing spending here is defined in Ethiopia's Poverty Reduction and Strategy Paper (PRSP). Strictly speaking, only a small share of poverty-reducing expenditure is used to fight current poverty-for instance, by providing direct aid to increase the consumption level of poor households. Rather, much of this expenditure takes the form of investment in human capital-health, education, sanitation infrastructure-which will only show up as poverty reduction some time in the future, and only if appropriately targeted. the first annual review under the three-year PRGF arrangement and launching of a wide consultative process for the elaboration of their Poverty Reduction Strategy Paper (PRSP) which will serve as a basis for IMF and World Bank concessional lending. This debt relief is expected to assist in the federal and regional governments' own efforts to increase social spending by allocating more for poverty reduction. According to the estimates, the allocation of resources from the HIPC debt relief to education and health spending is expected to be about 520 million birr and 156 million birr, respectively, over the three years from 2002/03 to 2004/05.
A. Importance of Benefit Incidence Analysis
While the tax incidence analysis compares the relative tax burden for different expenditure groups, it provides only half the information necessary to assess the equity of budget policy. Benefit incidence analysis shows the distribution of benefits provided by the government and financed-at least in part-from tax receipts. Even if a tax turns out to be regressive, the overall impact on the poor can be neutralized or reversed if the public expenditure financed by that tax effectively targets the poor. Likewise, even if the tax revenues are collected in a progressive manner, the overall effect on the welfare of the poor can be reversed if the benefit from public expenditure falls disproportionately on the rich. Unfortunately, we do not have access to the data necessary to carry out a benefit incidence analysis for Ethiopia.
14 Consequently, we draw in this section on a recent benefit incidence analysis on health and education in Ethiopia by Seifu (2002) as illustrative of the information necessary for a comprehensive analysis of the impact of public policy on the poor. 15 This paper uses 2000/01 Welfare Monitoring Survey data that cover limited consumption and asset information as well as health access and use, literacy, enrollment and dropout, and malnutrition information. The paper analyzes both the average and marginal benefits of public expenditure on health and primary education across different income groups. 16 Furthermore, it undertakes urbanrural and gender decompositions and examines how the benefits vary by area and gender. For education service, the proxy used to estimate benefits was the enrollment ratio 17 for primary schools, while for health service, it was utilization of different health facilities.
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B. Main Findings
The results of the analysis are mixed. For primary education, the average benefits of public expenditure accrue more heavily to the rich not only at national level, but also in rural and urban areas. The divergence in benefits between the poor and nonpoor is especially great in the rural areas. The paper argues that the lower enrollment ratio for the poor, especially the rural poor, is correlated with the high opportunity costs of sending a child to school. A similar result holds for marginal benefits. Given an increase in primary education access, the nonpoor are expected to benefit considerably more than the poor. 19 In terms of regional decomposition, a marginal increase in education expenditure benefits the urban poor more than the rural poor.
For health expenditure, however, the opposite result holds. Public expenditure on health gives larger benefits to the poor than the nonpoor. In addition, for the urban-rural dichotomy, the same results hold and the poor take more advantage of public health facilities than do the nonpoor. Thus, public health outlays are well targeted. Finally, the results are the same for marginal benefits, as people in lower-income brackets reap more benefit from additional spending than those in the upper brackets.
C. Changing Trend of Public Expenditure and Poverty-Reducing Outlays
The results of the Seifu benefit incidence analysis provide some insights into the effectiveness of public expenditure policy on education and health. The analysis, however, covers data prior to 2001, and given the more recent information on the trend of public expenditure and medium-term forecasts until 2004/05, it would be appropriate to assess the likely impact of these recent trends poverty-reducing spending. Table 7 expenditures as a share of total expenditure are expected to rise from 14.2 percent and 6.3 percent in 2000/01 to 22.4 percent and 6.8 percent in 2005/06, respectively. As a percentage of GDP, these shares are projected to increase from 4.0 percent and 1.8 percent in 2000/01 to 6.8 percent and 2.1 percent in 2005/06, respectively. Finally, looking into the composition of expenditures in education and health, current expenditure in education is expected to rise from 2.8 percent in 2000/01 to 4.0 percent of GDP by 2005/06, whereas capital expenditure is forecast to increase from 1.2 percent to 2.8 percent of GDP. Current expenditure in health, on the other hand, is expected to have only a moderate increase from 0.9 percent of GDP to 1.1 percent of GDP within the same period, while capital expenditure is expected to remain about 1.0 percent with only a peak at 1.5 percent in 2002/03. This increase in expenditure is expected to be funded by the newly mobilized domestic tax revenue system, including the new VAT, donor support including HIPC debt relief, and restraint on expenditures of nonpoverty sectors, especially defense outlays. Given the relatively poor targeting of education spending, at least some of these resources should be aimed at making social spending more propoor. The government plans to increase the gross enrollment ratio to 65 percent by the end of 2004/05. However, the government should also keep in mind how to provide better access to the poor in utilizing the benefits of primary education service. This would involve not only establishing building capacity in the rural and remote areas of the country, but also creating greater incentives for the poor families to send their children to school.
An example of this propoor policy would be to modify the school calendar so that classes do not overlap with the harvesting season. In addition to attaining its gross-enrollment-ratio target, the government should make efforts at reducing the dropout rates and minimizing the gender gap. As for the latter, efforts are under way to equip primary schools with grinding mills, separate toilets for girls, and more female teachers. One way to make health spending more propoor would be to reallocate more resources for preventive care against diseases such as malaria, HIV/AIDS, and tuberculosis, with the main emphasis on the rural population. Finally, it should be recognized that expenditure management will need to be improved to ensure that the additional resources obtained through taxes are being efficiently used. In this regard, institutional arrangements to supplement this propoor spending would include engaging with the civil society to track and monitor public expenditure, and the systematic application of a set of criteria to test whether the expenditure policy effectively targets the poor. 
V. NET EFFECTS ON THE POOR OF REPLACING THE SALES TAX WITH VAT
The discussion above raises the question of whether the poor, on net, would benefit from the introduction of the VAT, provided the extra funds were used for education and health. To provide a rough estimate of this, we use the estimates of marginal odds of using primary education and health services from Seifu (2002) and the estimate of the increase in revenue from our VAT incidence analysis. 20 The net benefit to the poor depends on the assumption of how much of the extra funds are used on primary education and how much on health. Table 8 illustrates the net effect of the VAT by quintile. The second column shows the gain in revenue from the introduction of VAT for the government (loss in expenditure for households) as a percentage of the average consumption of households. We use three different scenarios to estimate the benefit for households: (1) additional tax revenues are used for primary education and health equally; (2) additional tax revenues are used for primary education; and (3) additional tax revenues are used for health. Assuming that half of the spending goes for primary education and half for health, we estimate that the poorest 20 percent of the population would receive a net benefit equivalent to ¾ percentage point of its average consumption. For the poorest 40 percent of the population as a whole, the net benefit would be the equivalent of about ½ a percentage point of its average consumption. The table shows, however, that households in the richest quintiles would experience a net loss. Interestingly, if all spending goes for primary education, the poorest 20 percent of population would receive a net benefit equivalent to ½ percentage point of its average consumption; if all spending goes for health, the poorest 20 percent of population would receive a net benefit of a full percentage point of its average consumption. This difference in the net benefit for the poorest reflects the fact that spending in health is well targeted, while spending in primary education is not (as discussed in the previous section).
Some caution should be used in interpreting these results, given that the sources of data in the two studies are different. In addition, it should be noted that distribution of benefits to different quintiles for education and health are derived from the authors' estimates on the basis of the marginal odds data in Seifu (2002) ; for this purpose, the results across men and women, and urban and rural groups, were averaged. Nevertheless, the results are suggestive of the fact that the introduction of the VAT-coupled with an increase in poverty-reducing spending-has yielded net benefits to the poorest 40 percent of Ethiopia's population.
VI. CONCLUSION
This paper reports the results of a PSIA of the tax incidence of the new VAT in Ethiopia and compares it to the incidence of the sales tax that it replaced. We used the 1999/2000 Household Income, Consumption and Expenditure Survey to evaluate the tax incidence of the VAT. The analysis shows that the VAT is progressive when we analyze total expenditure at the national level. This coincides with the findings of Sahn and Younger (1999) on the progressivity of VAT in eight sub-Saharan African countries. However, because it has fewer exemptions and only one rate, the VAT is less progressive than the sales tax it replaced. Most of the exempt goods and services are disproportionately consumed by the relatively well-todo, so the exemptions cannot be justified on equity grounds.
The progressivity of the VAT comes mainly from the high ratio of in-kind transactions for poorer households, but this share is expected to decrease as the economy moves into a stable growth track and becomes more market-based. Therefore, the VAT in Ethiopia is likely to become less progressive in the future, even at the national level. Moreover, the VAT is regressive or at most neutral in urban areas. Considering the growing urbanization in Ethiopia and the fact that most urban immigrants consist of poor people, this could have significant consequences for the poor. Thus, in the future, the authorities should look for ways to adjust the VAT that would both yield sufficient revenue and increase its progressivity. This may require a restructuring of the VAT exemptions.
The replacement of the sales tax with the VAT has had an adverse impact on the poorest 40 percent of the population. However, the impact is very small (about 1 percent of their consumption). Thus, this reform has not had a major adverse effect on the poor, especially in light of the higher expenditures on poverty-reducing activities that can be financed out of these revenues. Our estimates indicate that if the additional revenues from the VAT were allocated for higher spending on primary education and health, the poorest 40 percent of the population would be net beneficiaries.
Our benefit incidence analysis summarizes a recent paper on health and primary education in Ethiopia that uses the 2000/01 Welfare Monitoring Survey. The results from this analysis are mixed. For primary education, both average and marginal benefits accrue mostly to the rich, with the distribution of benefits being more inegalitarian in rural areas. On the other hand, health expenditures are well targeted, meaning that the poor benefit more, in absolute terms, from public expenditure on health. Recent and projected increases in poverty-reducing spending hold out the promise for even greater benefits for the poor. More comprehensive benefit incidence analyses are needed to help design and implement expenditure policies that focus more directly on the poor.
Harmonization of Data Sources
This appendix lists the classification of sales tax revenue collections and the corresponding economic activities from the input-output table.
Sales Tax Revenue Items Activities in Input-Output Table   Personal 
Statistical Tests
In accordance with Yitzhaki and Slemrod (1991) and Younger (1999, 2000) , we do "welfare dominance testing" to see if the VAT is regressive or progressive. This is done by comparing the concentration curve with the generalized Lorenz curve and the 45-degree line.
If the concentration curve is below the Lorenz curve, we can say that the VAT is progressive, implying that the poorer households pay less in taxes than the richer households in relation to their expenditure. The dominance tests use statistical procedures to confirm this result. To implement the test, measure the difference of the ordinates of the two curves at equally spaced abscissa of the x-axis to see if the difference of the ordinates of two curves is significantly larger than zero and of the same sign. Since the two curves need not be independent, we follow the method presented in Davidson and Duclos (1997) to derive distribution-free standard errors to test for the significance of the differences between the two curves. If so, we conclude that the progressivity of one of the curves with the smaller ordinates is significantly greater than the other-that is, it "dominates" the other. If we fail to reject the null hypothesis, however, we evaluate the extended Gini coefficients, 21 constructed by Yitzhaki (1983) , and undertake statistical comparison of them. If all the pairs of difference in coefficients are significantly different from zero and have the same sign, then we conclude that one dominates the other.
Appendix Tables 10 through 12 below present the final results from the welfare dominance testing. Note that "dominance" indicates that the column item dominates the row item, which comes after we reject the null hypothesis of nondominance. To match with our intuitions, if VAT "dominates" expenditures, we have a statistical confirmation that the Lorenz curve for the expenditures lies above the concentration curve for the VAT. This implies that the VAT is more progressive. Further, the indication of "dominance" of the sales tax over the VAT shows that the concentration curve for the VAT is strictly above that for the sales tax. Thus, the sales tax is more progressive than the VAT. 21 The extended Gini coefficient is defined as 
